ABSTRACT W e have demonstrated t h a t the selective area deposition o f palladium on polyimide substrates i s possible through the U.V. photolysis o f ( n -a l l y l ) (n-cyclopentadienyl ) palladium.
INTRODUCTION
Recently, attempts t o deposit palladium on polyimide f i l m s have used organometallic complexes such as palladium acetate [1,2] w i t h the goal o f s e l e c t i v e l y depositing conducting ' f i l m s through the photo1 y t i c decomposition o f the complex. Several studies o f organometallic source compounds, including ( n -a l l y l ) (x-cyclopentadienyl) palladium, suggest t h a t these complexes can be used t o deposit r e l a t i v e l y pure palladium f i l m s [3, 4] .
These studies have shown t h a t the U.V. photolysis o f [($-C3H5) (q-C5H5)Pd] can be used t o selective1 y deposit pal 1 adium w i t h submicron s p a t i a l r e s o l u t i o n [5]. I n t h i s paper, we describe the U.V.
photolysis o f [($-C3H5) (@-C5H5)Pd] on pol yimide substrates.
EXPERIMENTAL
The ( n -a l l y l ) (x-cyclopentadienyl) palladium was synthesized and p u r i f i e d using t h e procedure described previously by Shriver [6] . The p h o t o l y t i c deposition was c a r r i e d out i n a glass vacuum system as described previously [7] . The u l t r a v i o l e t 1 i g h t was a commercially available nitrogen laser (Molectron, model UV 24) w i t h a wavelength o f 337 nm. The maximum energy per pulse delivered by t h i s l a s e r was 15 mJ, w i t h a f l u x density o f no greater than 1 J / c d . The f i l m thicknesses were estimated from the palladium XES (EDAX), WDS signals and a f i l m thickness monitor (a Taylor4obson Talysurf 4). The f i l m thicknesses determined from XES and WDS followed from good c o r r e l a t i o n s between the data t o model scattering calculations. The f i l m morphology was characterized by scanning electron microscopy (SEM). The p u r i t y o f the films were determined using a wavelength dispersion spectroscopic (WDS) analysis and Auger electron spectroscopy (AES). Sheet resistance measurements were also undertaken.
The polyimide substrates were exposed t o a vapor of [(@-C3H5)(T45H5)Pd] f o r between 17 and 19 hours w h i l e i r r a d i a t i n g the substrate w i t h the l a s e r beam.
RESULTS
W e have shown t h a t palladium can be deposited on polyimide and the r e s u l t i n g conductive s t r i p s are shown i n f i g u r e 1. The conducting s t r i p s were deposited o t h a t the f i l m thickness was varied along the s t r i p (approximately 100 d t h i c k a t one end but w i t h a decreasing thickness along the length o f the s t r i p ) . We deposited these wedge shaped s t r i p s across previously deposited copper l i n e s spaced equally approximately 980 pn apart on Kapton. Using t h i s procedure we were able t o determine the approximate volume resistance o f palladium f i l m s f o r a v a r i e t y o f thicknesses, as shown i n f i g u r e 2.
Interval numbers While substantial errors i n tne estimates o f the f i l m thickness are possiole, the r e l a t i v e thicknesses cannot be i n e r r o r by more than 15%. It can thus be surmised t h a t the r e s i s t i v i t y i s s t r ngly dependent upon f i l m thickness. With a thickness o f approximately 500 1, the wire on the Kapton has a r e s i s t i v i t y between 2.3~10-2 ohm-cm and 62.3~10-2 ohm-cm. This i s s i g n i f i c a n t l y greater than the r e s i s t i v i t y o f pure palladium (1.08~10-5 ohm-cm). From f i g u r e 3, i t i s apparent t h a t the volume resistance increases monotonically as the palladium cross-section decreases. I t can be i n f e r r e d Adhesion o f the palladium f i l m s t o polyimide substrates i s very good. The volume r e s i s t i v i t y o f the very t h i n palladium f i l m s (C 0 . 1~) on the Kapton and polyimide substrates i s s i g n i f i c a n t l y greater than f o r pure palladium. I t i s proposed t h a t these r e s u l t s show t h a t CVD palladium f i l m s can be applied t o the f a b r i c a t i o n o f t h i n f i l m r e s i s t o r s and interconnects.
By r e p l o t t i n g the data against the palladium s t r i p cross sectional area, i t i s apparent t h a t the volume r e s i s t i v i t y and

